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[From line 5, the right column of the first page to line 9, 
the upper left column of the second page] 

On the other hand, recently it is tried to form by the 
hybridization technique an electronic circuit including 
condensers, etc. in a substrate . That is, condensers are formed 
by alternately forming a dielectric layer and the internal 
electrodes of the condensers on a ceramic substrate of alumina 
or others, then forming thereon and sintering an insulation 
layer to be the substrate surface. However, this case includes 
a number of the steps of printing the respective patterns, 
which disadvantageously deteriorates the workability. This 
case also has the disadvantage that the dielectric constant 
of the dielectric material is low, and the flatness of the 
printed part is much deteriorated as the layers are stacked 
repeatedly by printing, and accordingly it is difficult to 
increase 'the number of the stacked layers, which makes it 
impossible to form condensers of large capacities. On the 
other hand, the method of using an alumina green sheet to form 
condensers in a substrate is used. FIG. 1 is a diagrammatic 
sectional view of a substrate including condensers formed by 
this method. Screen printing is made to form an internal 
electrode layer for the condensers on an alumina green sheet, 
and said alumina green sheet 3 with the electrode layer formed 
on and a plurality of alumina green sheets 1 for increasing 
the thickness as required are stacked and sintered at a high 
temperature of 1500 - 1600°C and in a reducing atmosphere to 
thereby form a ceramic composite part forming the condensers 
4 . 

[From line 6, the lower left column of the second page to line 
5, the lower left column of the third page] 

The present invention will be detailed based on an example . 
FIGs. 2 to 9 are views illustrating" the manufacturing method 
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according to the present invention. FIG. 10 is. a conceptual 
sectional view of the composite stacked ceramic part prepared 
by the manufacturing method according to the present invention. 

The insulator green sheet 11 illustrated in FIG. 2 was 
prepared by mixing and slurrying an inorganic powder of the 
composition of aluminum oxide by 40 - 60 wt% of 100 wt%, lead 
oxide by 1 - 40 wt% of 100 wt%, silicon oxide by 2 - 40 wt% 
of 100 wt%, boron oxide by 1 - 30 wt%, an oxide of an II group 
element by 0.05 - 25 wt% of 100 wt%, an oxide of a IV group 
element (except carbon, silicon and lead) by 0.01 - 10 wt% 
of 100 wt%, which can be sintered at about 900°C, an organic 
solvent, such as ethylcellosolve or others, a plasticizer, 
and PVB as a binder and then casting the slurry into a sheet 
and punching the sheet into a 60 mm * 40 mm and 100 urn-thickness 
sheet. On the other hand, the dielectric green sheet 12 
illustrated in FIG. 3 was prepared by pre-sintering and 
ball-milling the composite perovskite high dielectric material 
of the composition of Pb (Fe 2 /3-Wi/ 3 ) 0.23 ( Fei/ 3 -Nb 2 /3) 0.67O3 which 
can be sintered at about 900°C, then slurrying the mixture 
with the same organic solvent, plasticizer and binder as in 
preparing the insulator green sheet, casing the slurry into 
a sheet and punching the sheet into a 60 mm * 40 mm sheet. 

The insulator and the high dielectric material used here can 
be respectively sintered at the same very low temperature ( 900 °C) 
and can be simultaneously sintered. The use of these materials 
allows gold, silver, platinum, palladium, etc. and an alloy 
containing one or more of them having low melting point to 
be used as conductors, and accordingly the sintering can be 
made in an oxidizing atmosphere. 

Then, to form one of the extreme ends of the internal 
electrodes for the condensers, as illustrated in FIG. 4, a 
silver-palladium conductor was printed on the insulator green 
sheet 11 by screen printing to form an internal electrode layer 
13. In the step of FIG. 5, on the dielectric green sheet 12, 
through-holes 14 for the connection to the internal electrodes 
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for the condensers were formed. In the step of FIG . 6, on 
the dielectric green sheet with the through-holes formed in 
illustrated in FIG. 5, a silver-palladium conductor layer was 
printed with internal electrodes for the condensers being in 
line symmetry with the conductor patterns in FIG. 4 while a 
land-shaped conductor layers 1 6 being printed for the connection 
with the conductors for the opposed below electrodes. At this 
time, the conductors were completely buried in the through-holes 
formed in the dielectric green sheet. In the step of FIG. 
7, on the dielectric green sheet 12 with the through-holes 
14 formed in, the same electrode layer 13 as in FIG. 4 was 
printed while a land-shaped conductor layer 17 for the connection 
with the electrode layer 15 in FIG. 6 being printed. In the 
step of FIG. 8 which is for leading the opposed electrodes 
for the condensers to be formed inside the substrate respectively 
to the uppermost layer of the substrate, on the insulator green 
sheet 11 with the through-holes patterns 14 formed on as in 
FIG. 5, electrode patterns 18 for the electric connection with 
one of the electrodes layers 13 and electrode layer patterns 
19 for the electric connection with the other of the electrode 
layer 15 were printed. In FIG. 9 which is for the uppermost 
layer of the substrate with leading terminals to the outsides, 
on the insulator green sheet 11 with the through-holes 14 formed 
in, registered with the terminals, conduction layers 20 of 
the leading terminals was printed. 

The sheets with the patterns of the respective layers 
formed in, which have been respectively and separately prepared, 
and stacked and contacted each other by thermal compression 
are illustrated in FIG. 10. From the lowermost layer of the 
substrate, four insulator green sheets 11 , the insulator sheet 
with the electrode layer 13 formed on illustrated in FIG. 4, 
the printed dielectric green sheet illustrated in FIG. 6, the 
printed dielectric green sheet illustrated in FIG. 7, the printed 
dielectric green sheet illustrated in FIG. 6, the insulator 
green sheet with the insulator leading conductor patterns 
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printed on illustrated in FIG. 8, and an insulator green sheet 
with the leading terminals of the uppermost layer formed on 
were stacked and compressed with a thermopress under a 6 ton-total 
pressure for 30 minutes to thereby integrate the dielectrics, 
the insulator green sheets and the electrode layers. 

Subsequently, the layered body was sintered in a sintering 
furnace (not illustrated) at 900°C in an oxidizing atmosphere. 

In the prepared substrate as sintered, condensers 
including three dielectric layers were formed. The condensers 
of the thus-prepared condenser composite layer ceramic parts 
exhibited a large capacity of 4 nF - 4 uF. 
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